Sensitization to inhaled ryegrass pollen by collateral priming in a murine model of allergic respiratory disease.
Mouse models of asthma suffer from the necessity to prime the animals by injections before respiratory exposure. Our aim was to develop a mouse model that mimics the progression of human allergic disease upon low-dose inhaled allergen exposure. Mice were primed intraperitoneally to ovalbumin (OVA) before they were exposed repeatedly to aerosols of either OVA, ryegrass (Lolium perenne) pollen extract, or both concomitantly. The sensitization to ryegrass pollen proteins was evaluated by measurement of specific serum antibody, by the respiratory response to a challenge with ryegrass pollen extract and by lung cytokine production after challenge. Inhalation of ryegrass pollen extract alone did not result in sensitization. Sensitization to inhaled ryegrass pollen proteins, however, did occur in mice that had been sensitized to OVA by intraperitoneal injections and were then exposed to inhaled ryegrass pollen extract and OVA simultaneously. T and B cell priming was ascertained by ryegrass pollen-specific IgG1 and IgE antibody production and by induction of airway inflammation and of Th2 cytokine mRNA transcripts in the lungs upon airway challenge with ryegrass pollen extract. A progressive spread of the IgE/IgG1 response to different ryegrass pollen proteins could be visualized in immunoblots by comparing antibody patterns at day 56 and 86. Low-dose inhalatory allergen exposure results in sensitization when airways are exposed at the same time to another allergen to which the animals are already sensitized. This model can help to unravel the mechanisms that underlie the development and progression of respiratory allergic diseases.